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Comments related to 9.16.1
	1877
	146.05
	9.16.1
	The use of the word Unsolicited seems to be inappropriate. The behaviour described in this paragraph allows both Delayed and Unsolicited responses. 
	Replace the word Unsolicited with "Delayed/Unsolicited". Do the same change in table n27 (page 67, MCS feedback field, "Encoding" section)
	Counter. See resolution of CID 2352. No need to change Table n27, as capability 3 covers all of Immediate, Delayed, and Unsolicited MCS feedback

	2350
	145.62
	9.16.1
	"full MIMO channel sounding" - what is the purpose of "full" here?
	Either explain the meaning of the word "full" in this context in the draft, or remove it.
	Counter.
Delete “full”.

	2352
	146.01
	9.16.1
	I think there are actually 3 different types of feedback:  Immediate,  Unsolicited and Delayed.  And these are clearly supported by the signalling in the HT Control field.

Trying to force the description into 2 categories has resulted in this nonsense: "Unsolicited: A delayed response"  - how can a response be unsolicited?
	Change "Unsolicited" to "delayed" on line 5.  Remove the sentence starting "Unsolicited MFBs..." on line 7.

Add the following list item:
"Unsolicited: A +HTC frame containing an MFB value that is not 127 and an MFSI field set to 7.  Unsolicited MFBs may be sent in any +HTC frame, independent of any preceding MRQ".
	Counter. Accept in principle. Add “Unsolicited MCS feedback is also possible” prior to list, and add a new list item with the following text: “Unsolicited: An unsolicited response occurs when a STA sends MCS feedback independent of any preceding MCS request.” Reserve the details of the Link Adaptation using the Control field for 9.16.2.


TGn Editor: change the text in 9.16.1 as shown below:

9.16.1 Introduction

To fully exploit MIMO channel variations and transmit beamforming on a MIMO link, a STA can request

that another STA provide full MIMO channel sounding and MCS feedback.

Link Adaptation may be supported by immediate response or unsolicited delayed response as described below. follows: Unsolicited MCS feedback is also possible:
--
Immediate: An immediate response (#2353) occurs when the MCS Feedback (MFB) responder transmits 
the response (a +HTC frame in which the MFB field contains the estimated MCS) in the TXOP obtained by 
the TXOP holder. This approach allows the MFB requester to obtain the benefit of link adaptation within 
the same TXOP.

--
Delayed or (#1711) Unsolicited: A delayed response (#2354) occurs when the MFB responder 
transmits the response (a +HTC frame in which the MFB field contains the estimated MCS) in the 
role of a 
TXOP holder in response to an MCS request a +HTC frame with the MRQ field set to 1 in a previous 
TXOP obtained by the MFB requester. Unsolicited MFBs may also be sent independent of any preceding 
MRQ.

--
Unsolicited: An unsolicited response occurs when a STA sends MCS feedback independent of any 
preceding MCS request. 
Comments related to 9.16.2

	164
	146.19
	9.16.2
	How does the recipient know if there is "not enough time" for a response? Only the transmitter (in this case the STA which sent the MRQ) knows whether there is time for the response to be received. The recipient of the MRQ frame cannot know how much TXOP is left. The onus of calculating whether the response has always been on the transmitter; these are existing rules and this rule contradicts the original rules in 9.9.1.4.
	Remove this restriction from the recipient.
	Counter. Reword as a note. See resolution of CID 2360.

	165
	146.21
	9.16.2
	Line 21 on page 146 says: If the HT Control field is included in more than one frame (i.e., more than one +HTC frame) within the same PPDU, the MRQ field and the MSI field in each +HTC frame shall be set to the same value. The appearance of more than one instance of an HTC field with the MRQ field set to 1 within a single PPDU shall be interpreted by the receiver as a single request for MCS feedback.

Later on line 16, page 147 it says: If the HT Control field is included in more than one frame within the same A-MPDU, the MFB responder may provide the MFB corresponding to different MFSI values in different frames.

The second paragraph seems to contradict the first. It means that if there are multiple MCS Requests which were received in different frames, multiple MFB responses can be transmitted in the same A-MPDU? Can the second paragraph text be rewritten for clarity?
	If there is more than one outstanding MCS request from a MCS requester, the responder may transmit more than one MFB response in the same A-MPDU addressed to that requester.
	Counter. Accept in principle. Replace the paragraph in D2.02 beginning on page 143, line 63 with the following note: “NOTE--An MFB responder can transmit multiple MFB responses corresponding to multiple MCS requests with different MFSI values from the same MFB requester in different frames within the same A-MPDU.”

	1545
	146.16
	9.16.2
	There is no description who shall (or should) set "MCS feedback" field in HT extended Capabilities field.
	Add statement such as " A STA that support Link Adaptation using MCS feedback shall set the MCS feedback field of the HT Extended Capabilities field of the HT Capabilities element to 2 or 3 according to its capability, in all HT capabilities elements that it transmitted."
	Counter. Accept in principle. Insert the following text at the very beginning of 9.16.2: “A STA that supports link adaptation using the HT Control field shall set the MCS feedback field of the HT Extended Capabilities field to 2 or 3, depending on its specific MCS feedback capability, in all HT Capabilities elements that it transmits.”

	1546
	146.16
	9.16.2
	We need the rule that we can send MRQ to all STAs or not. If allowed, we need to specify how the incapable STA react.
	Add statement such as " A STA that doesn't support MCS feedback but support reception of +HTC frame may receive frame addressed to it and including MRQ=1. In this case, this STA should discard this MRQ request."
Note that the STA may not support reception of HTC. In this case, sending +HTC frame is prohibited, and no MRQ=1 can be address to the STA.
	Counter. Prohibit transmissions of MCS requests to STAs that don’t support link adaptation. Insert the following text as the last sentence of the first paragraph of 9.16.2: “MCS requests shall not be sent to STAs that have not advertised their support for link adaptation.”

	1712
	147.43
	9.16.2
	How is this "shall" testable?
	Make it should.
	Defer.

	1863
	147.25
	9.16.2
	Replace the word "sender" with "MFB requester" 
	Edit it.
	Accept. (Assume the commenter is referring to line 35)

	1864
	147.00
	9.16.2
	For the text "If the MCS feedback is in the same PPDU as a MIMO Non-compressed Beamforming management action frame or a MIMO Compressed Beamforming management action frame, the MFB responder shall estimate the recommended MCS under the assumption that the MFB requester will use the beamforming matrices contained in the management action frame." we need to add a PICS for it.
	Please add a PICs for this normative statement.
	Reject. No need for a PICS entry.

	2356
	146.17
	9.16.2
	"The MFB requester may set the MSI field in the MAI field to any value in the range 0 to 6 every time it transmits a +HTC frame with the MRQ field set to 1."

The may should be a "shall" because values 0 to 6 are the only valid values.
Editorial:  "any" is unnecessary.
	Reword thus: "The MFB requester shall set the MSI field in the MAI field to a value in the range 0 to 6 every time it transmits a +HTC frame with the MRQ field set to 1."
	Accept. Reword as suggested.

	2357
	146.19
	9.16.2
	"The MFB requester may use the field as a sequence number of the MRQ or it may implement any other encoding of the field."

Nothing said previously disallows this.  It is therefore an unnecessary "may".
	Either remove the quoted text,  or replace it with the following note:
"NOTE-The MFB requester can use the field as a sequence number of the MRQ or it can implement any other encoding of the field."
	Counter. Turn the text in question into an informative note as suggested.

	2359
	147.16
	9.16.2
	"If the HT Control field is included in more than one frame within the same A-MPDU, the MFB responder
may provide the MFB corresponding to different MFSI values in different frames."

There is nothing to stop it doing this already.
	Turn into an informative note:
"NOTE-If the HT Control field is included in more than one frame within the same A-MPDU, the MFB responder can provide the MFB corresponding to different MFSI values in different frames."
	Counter. Modify the text in question as per the resolution of CID 165. 

	2360
	147.19
	9.16.2
	"If an MRQ is included in the last PPDU in a TXOP and there is not enough time for a response, the recipient may transmit the response MFB in a subsequent TXOP."

There's nothing to stop it doing this already.  The normative aspect of this statement is unecessary.
	Reword as a note, thus:
"NOTE-If an MRQ is included in the last PPDU in a TXOP and there is not enough time for a response, the recipient can transmit the response MFB in a subsequent TXOP."
	Accept.

	2864
	146.18
	9.16.2
	The MAI = 4 is used for (ASELI) signaling
	Replace "any value in the range 0 to 6" by "any value of 0, 1, 2, 3, 5, 6"
	Reject.
ASELI is indicated by setting MAI=14. In this case B5B4B3=’111’ and B2 (=MRQ)=’0’. When B2=’1’, all values in the range 0 to 6 are valid MSI values.

	2865
	146.49
	9.16.2
	Staggered sounding or NDP should be used to get MFD related to more dimensions than the number of spatial streams used for PPDU transmission
	Replace "should be contained in a sounding PPDU (indicated by sounding bits in the HT-SIG)." by "should be contained in a staggered PPDU or NDP should be used"
	Counter.
The text in question is deleted. The use of staggered sounding and NDP is described in two other paragraphs within 9.16.2. 

	2866
	147.16
	9.16.2
	This definition contradicts the former one in first paragraph of 9.16.2 that defines that same MSI shall be in all frames in PPDU
	remove the paragraph that starts "If the HT Control field is included in more than one frame within the same A-MPDU, the MFB …"
	Reject. The requirement for same MFSI only applies to MCS requests, not responses, so there is no contradiction.

	2867
	145.00
	9.16
	There are new fields of Tx Maximum Number Spatial Streams Supported and Tx Unequal Modulation Supported that are related to Transmitter capabilities. These fields can impact MCS/MFB of very important case of Rx antennas > Tx antennas. There is no definition how these values impact MFB calculation.
	Define that the Tx Maximum Number Spatial Streams Supported and Tx Unequal Modulation Supported should be respected by MFB computation 
	Defer



TGn Editor: replace the current text in 9.16.2 with the text below:

9.16.2 Link adaptation using the HT Control field

(#1496, The following four paragraphs were moved from 7.1.3.5a)

A STA that supports link adaptation using the HT Control field shall set the MCS feedback field of the HT Extended Capabilities field to 2 or 3, depending on its specific MCS feedback capability, in all HT Capabilities elements that it transmits. MCS requests shall not be sent to STAs that have not advertised their support for link adaptation.
The MFB requester may set the MRQ field to 1 in the MAI field of the HT Control field of a +HTC frame to

request (#2355) a STA to provide MCS feedback. In each MCS request the MFB requester shall set the MSI field in the MAI field to a value in the range 0 to 6. How the MFB requester chooses the MSI value is implementation dependent. 
NOTE--The MFB requester can use the MSI field as an MRQ sequence number (#1547) or it can implement any other encoding of the field. 
If the HT Control field is included in more than one +HTC frame within the same PPDU, the MRQ field and the MSI field in each +HTC frame shall be set to the same value. The appearance of more than one instance of an HT Control field with the MRQ field set to 1 within a single PPDU shall be interpreted by the receiver as a single request for MCS feedback.

An MFB requester should transmit +HTC frames with the MRQ field set to 1 in one of the following two ways:

--
within a staggered sounding PPDU, or

--
with the NDP Announcement field in the +HTC frame set to 1 and following the +HTC frame by an NDP 
transmission.

The number of HT-LTFs sent in the sounding PPDU or in the NDP is determined by the total number of spatial dimensions to be sounded, including any extra spatial dimensions (#2358) beyond those used by the data portion of the frame.

When transmitting a sounding PPDU containing a +HTC frame with the MRQ field set to 1, the NUM_EXTEN_SS parameter in the TXVECTOR shall not be set to a value greater than the limit indicated by the Channel Estimation Capability subfield in the Transmit Beamforming Capabilities (#1549) field transmitted by the STA that is the intended receiver of the sounding PPDU. When the sounding PPDU is an NDP, the number of spatial streams corresponding to the (#236) MCS parameter of the TXVECTOR shall not exceed the limit indicated by the Channel Estimation Capability subfield in the Transmit Beamforming Capabilities (#1549) field transmitted from the STA that is the intended receiver of the NDP.
An MCS feedback capable STA (identified by the MCS Feedback field in Extended HT Capabilities Info field set to 3) shall support the following:

-- 
MFB estimate computation and feedback on the receipt of MCS request (MRQ=1 in +HTC) in a


sounding PPDU for which the RXVECTOR NUM_EXTEN_SS parameter contains 0 in the 
PHYRXSTART.indication (#1548);

-- 
MFB estimate computation and feedback on the receipt of MCS request (MRQ=1 in +HTC) in a 
staggered sounding PPDU if this STA declares support for Receive Staggered Sounding by setting the 
Receive Staggered Sounding Capable subfield of the Transmit Beamforming Capabilities (#1549) field to 
1;

-- 
MFB estimate computation and feedback on the receipt of NDP (see 9.19 (Null Data Packet (NDP) as 
sounding PPDU) ) if this STA declares support for receiving NDP sounding by setting the Receive NDP 
Capable subfield of the Transmit Beamforming Capabilities (#1549) field to 1. The MFB requester 
shall set the MRQ bit to 1 in the frame where the NDP Announcement bit will be set to 1.

On receipt of a +HTC frame with the MRQ field set to 1, the MFB responder initiates computation of the

MCS estimate and associates the result of this computation with the MSI value. The MFB responder includes the received MSI value in the MFSI field of the corresponding response frame. In the case of a delayed response, this allows the MFB requester to correlate the MCS feedback with the related MCS request. 
The responder may choose to send a response frame with any of the following combinations of MFB and MFSI:

--
MFB = 127, MFSI = 7: no information is provided for the immediately preceding request or for any


other pending request

--
MFB = 127, MFSI in the range 0 to 6: the responder is not now providing, and will never provide


feedback for the request that had the MSI value that matches the MFSI value

--
MFB in the range 0 to 126, MFSI in the range 0 to 6: the responder is providing feedback for the


request that had the MSI value that matches the MFSI value

--
MFB in the range 0 to 126, MFSI = 7: the responder is providing unsolicited feedback (#856)

Hardware and buffer capability may limit the number of MCS estimate computations that a MFB responder is capable of computing simultaneously. When a new MRQ is received either from a different MFB requester or from the same MFB requester with a different MSI value, and the MFB responder is not able to complete the computation for MRQ, the MFB responder may either discard the new request or may abandon an existing request and initiate an MCS estimate computation for the new MRQ.

If the MFB responder discards or abandons the computation for an MRQ, it should indicate this to the MFB requester by setting the MFB to the value 127 (#2369) in the next transmission of a frame addressed to the MFB requester that includes the HT Control field. The value of the MFSI is set to the MSI value of the sounding frame for which the computation was abandoned.

If the MCS feedback is in the same PPDU as a Non-compressed Steering (#2825) frame or a Compressed Steering (#2825) frame, the MFB responder shall estimate the recommended MCS under the assumption that the MFB requester will use the steering matrices contained therein. (#2363)

After the MCS estimate computation is completed, the MFB responder should include the MCS feedback in the MFB field in the next transmission of a frame addressed to the MFB requester that includes an HT Control field. When the MFB requester sets the MRQ field to 1 and sets the MSI value to a value that matches the MSI value of a previous request for which the responder has not yet provided feedback, the responder shall discard or abandon the computation for the MRQ that corresponds to the previous use of that MSI value.

A STA may respond immediately to a current request for MCS feedback with a frame containing an MFSI

value and MFB value that correspond to a request that proceeds the current request. (#1496 end)
NOTE--If an HT STA includes the HT Control field in the initial frame of an immediate response exchange and the responding HT STA includes the HT Control field in the immediate response frame, the immediate response exchange effectively permits the exchange of HT Control field elements.

NOTE--An MFB responder can transmit multiple MFB responses corresponding to multiple MCS requests with different MFSI values from the same MFB requester in different frames within the same A-MPDU.
NOTE--If an MRQ is included in the last PPDU in a TXOP and there is not enough time for a response, the recipient can transmit the response MFB in a subsequent TXOP.

NOTE--Bidirectional request/responses are supported (#2361). In this case, a STA acts as the MFB requester for one direction of a duplex link and a MFB responder for the other direction, transmitting (#2362) both MRQ and MFB in the same HT Data frame.  

(#2364) NOTE--A STA that sets the MCS Feedback field to 0 in the HT Extended Capabilities field of the HT Capability elements (# 3323) that it transmits does not respond to an MRQ

Comments related to 9.16.3
	1713
	148.03
	9.16.2
	If the responder intends to provide MFB for that MRQ later, then it must not MFSI to the received MSI. 
	After "… set MFB to the default value "all ones" -- Insert " and set MFSI to 7."
	Counter. Delete the text in question. Similar statements are already made in 9.16.2. Also delete 9.16.3 as per the resolution of CID 2365.

	1865
	147.00
	9.16.3
	Please add a required text to include the use of "Control Wrapper frame" which is intended to provide HT control field information.
	Please clarify.
	Counter. Instead of referring to specific immediate response exchanges, generalize the text so that all exchanges that include the HT Control field are covered, including Control Wrapper frames. Move this text into 9.16.2 and delete 9.16.3 as per the resolution of CID 2365.

	2365
	147.54
	9.16.3
	As far as I can see there's nothing normative specified in 9.16.3 that doesn't duplicate what's said elsehwere.
	Either delete the subclause,   or merge its contents as notes into the previous subclause,  or move to informative annex T.
	Counter. Delete 9.16.3 and merge contents into 9.16.2.

	2368
	147.57
	9.16.3
	"These include RTS/CTS, Data/ACK, HT-immediate BlockAckReq/BlockAck and Immediate BlockAckReq/BlockAck."

All BlockAckReq/BlockAck exchanges between HT STA are HT-immediate,  so the last item is unnecessary and possibly confusing.
	Replace with: "These include RTS/CTS, Data/ACK and HT-immediate BlockAckReq/BlockAck"
	Counter. Delete the text in question. See resolution of CID 1865.

	2370
	148.02
	9.16.3
	"Subsequently,when the MCS estimate corresponding to the MRQ becomes available at the MFB responder, the MFB responder should include the MCS feedback in the MFB field in the next transmission of a frame addressed to the MFB requester that includes the HT Control field."

This appears to be a functional duplicate of:
"After the MCS estimate computation is completed, the MFB responder should include the MCS feedback in the MFB field in the next transmission of a frame addressed to the MFB requester that includes an HT Control field."  (page 147 line 5)
	Either delete one, or turn one of them into an informative note.
	Counter. Delete the text in question. Similar statements are already made in 9.16.2. Delete 9.16.3 as per the resolution of CID 2365.

	2814
	147.60
	9.16.3
	There are additional restricitons on usage of +HTC with control frames and using +HTC with legacy frames to provide link adaptation funtionality. This needs to be specified here with a reference to the relevant clause
	Modify as suggested
	Reject. See also resolution of CID 1865.

	2868
	147.57
	9.16.3
	There is no Immediate BA between HT stations
	Remove the " and Immediate BlockAckReq/BlockAck"
	Counter. Delete the text in question. See resolution of CID 1865.


TGn Editor: delete subclause 9.16.3 and all its contents.

Comment related to 20.3.12.3

	1801
	290.50
	20.3.12.3
	The first, secton, and fourth paragraghs of this subclause should be moved to clause 9.  I think discussions of MRQ, NDP Announcement bit, and HT Control field are out of place in clause 20.  If this section is going to remain in the PHY, it needs to be stripped of all the MAC terminology and written in PHY terms.
	as in comment
	Counter. Remove MAC terminology from the subclause.


TGn Editor: change the text in 20.3.12.3 as shown below:

20.3.12.3 Sounding PPDU for channel quality assessment

In response to the reception of an MCS Rrequest (MRQ), sent by STA A to STA B, the responding STA B

returns to the initiating requesting STA A an MCS selection that the responding STA B determines to be a suitable MCS for the initiatingSTA A to use in subsequent transmissions to the responding STA B. In determining the MCS, the responding STA B performs a channel quality assessment, which entails using whatever information the responding STA B has about the channel, such as an estimate of the MIMO channel derived from the sounding PPDU that carries the MRQ MCS request. To enable this calculation, the MRQ MCS request should be sent in conjunction with a sounding PPDU. (either in a sounding PPDU, or in a PPDU in which the NDP announcement bit in the HT Control field is set to 1, and which is followed by an NDP.)
The STA sending the MRQ MCS request (STA A) determines how many HT-LTFs to send, and whether to use extension HT-LTFs or an NDP, based on the number of space time streams used in the PPDU carrying the MRQ MCS request, the number of transmit chains it is using (NTX ), whether or not the transmit and receive stations support STBC, and in some cases, the number of receive chains at the responding STA (NRX ).

The maximum number of available space-time streams is set by the number of transmit and receive chains,

and the STBC capabilities of the transmitter and receiver, as is shown in Table 197 (Maximum available

space-time streams). While the number of receive chains at a STA is not communicated in a capabilities indicator,

the maximum number of space time streams supported may be inferred from the MCS capabilities

and the STBC capabilities of the receiving STA. When the number of receive chains is known at the transmitter,

the number of HT-LTFs sent to obtain a full channel quality assessment is determined according to

the maximum number of space-time streams indicated in Table 197 (Maximum available space-time

streams). The number of HT-LTFs to use in conjunction with the indicated number of space time streams is

determined according to 20.3.9.4.6 (The HT long training field(# 1304))

If the initiating requesting STA A sends an MRQ MCS request in a PPDU that uses fewer space time streams in the data portion than are available on the channel, the channel quality assessment made by responder STA B may be based on the Data HT-LTFs alone, but in this case the MCS feedback will be limited to MCSs using the number of streams used in the data portion of the PPDU, or fewer. To determine whether an MCS should be chosen that uses

more spatial streams than the PPDU containing the MRQ MCS request, it is necessary for the initiating requesting STA A to either use extension HT-LTFs (send the MRQ MCS request in a staggered sounding PPDU), or use an NDP (send the MRQ MCS request in conjunction with a PPDU in which the NDP announcement bit in the HT Control field is set, and which is followed by an NDP.)

The sounding PPDU may have non-identity spatial mapping matrix Qk. Over different RAs, Qk may vary.



Abstract


This submission suggests resolutions of LB97 Beam comments related to the sub-topic Link Adaptation. The following CIDs are addressed: 164, 165, 1545, 1546, 1712, 1713, 1801, 1863, 1864, 1865, 1877, 2350, 2352, 2356, 2357, 2359, 2360, 2365, 2368, 2370, 2814, 2864, 2865, 2866, 2867, 2868.





In addition to addressing the technical comments listed above, this submission also proposes a significant reorganization of the text in subclause 9.16.2. This reorganization does not introduce any technical changes. 





The changes marked in this document are based on TGn Draft 2.02.
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